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The present invention relates to the use of an HMG CoA reductase inhibitor, which is pravastatin alone 
a?g~ " "'^^ " °^ '''''''''' *° ^rof 

Percutaneous transluminal angioplasty (PTA), defined as any percutaneous transluminal method of 

?rombo2 emh? """i ' ^""^^'^ -'^^"<=« °^ atSeromlus plague 

thrombosis embolus, and/or mineral deposit, by any of a number of means such as balloon dilSon 
therma^ ablation. laser atherectomy, mechanical shaving, extraction, or ultrasonic pulverization he^^nS 
'£nTa nth r'T^^^-f "^"'^ °^ ^'^^'--^ vascular SLase tZevJ^TZ 

. atuV:;rof cr :r=^^^^ - °^ — -~ restenosis oUst 

Hea^S^:^^^J=^~^^^ 

lovastatin significantly reduces the incidence of restenosis following successful PTCA 

Ge Iman J., et al. "Lovastatin. a HMG CoA Reductase Inhibitor. Reduces Restenosis Followina Balloon 
SlTd2Ll fh" Hypercholesterolemic Rabbit." Clinical Research. 1^37^2 iS^p 

261A. disclose ttiat "lovastatin reduces total cholesterol and retards restenosis following balloon ^a oDlas^ 
in the hypercholesterolemic rabbit and merits evaluation in patients " angioplasty 
4.3X127'*^''"' '^'^'■'^ *° ^ """^ '"^'"'tor. is disclosed in U.S. Patent No. 

th.n^r -^^ ^PP"'^^*'"" 0219782 to Scholkens (Hoechst) discloses the treatment of atherosclerosis 

nSor ^"^'^--P^^Pheral vascular disease in mammals using an angiotensin convertingTnzymM^^^ 
inhibitor or its physiologically tolerable salts. It further discloses thai because ACE rir«H«^ilt„« 

endthl- '""r' '^'^^ "^'"''""^ °^ -^"^'^"^ cell A?E inhS^orrcan L;^^^^^^^ 
endothelium interaction. In addition. Scholkens discloss<! that Ar-P ■„.h■.^.u■„^ monere m piaieiet- 

and ACE inhibitors, consequentiy. have an inhibitory effect on platelet aggregation "^esradatoon 
^ Of Angiotension-Converting Enzyme Prevent Myointimal Proliferation After 

Cels to All Results ,n Expression of the Proto-Oncogene for PDGF" (J. Clin. Invest 83 1989^ 419V 

cap^.2ra:^g=r.:^--j~^ 

ACEinhit^rLeLSZti^^^^^^^^ ^'^^^^^^ ^^'^---^ '^'"^'"^ ^'^P^"- ^hlch are 

»nH *° Karanewsky et al discloses phosphonate substituted amino or imino acids 

. ne (?Q 29 85^^^^^^^ <SH-I6-amtno-2-I[hydroxy(4-pheny.butyl)phosphiny.J-oxyh1-oxohLx^^^^ 
''"« (fQ29;852.ceranap^^^^^^ P 

K K f ; ^'^'^'^"^ *° ^""^^ ^' ^tf'^^ tinioetfier mercaptoS prolines which are 

ACE inhibitors useful m treating hypertension. This Ondetti et al patent covers zofenoprif 

n JLfn"' J"**!. P'^^^"* °* restenosis following angioplasty may be 

prevented or its nsk reduced by the use of a therapeutically effective amount of oravastetin L in 
. combination with an ACE inhibitor systemically, such as orally or parenterX P'^""^'^*'" °' 

andraft?;?^^^^^^^^^^^^ ^ ^^-'"'--d prior to. du.ng 

by pLve^ngS^ pSfe" ^^'"^^^ °^ ^^^'"^ — '='^°'-ero. and 

The term "restenosis" as employed herein is as defined by Serruys. P.W.. et al "Incidence of 
l?vT.'J '"'T'"' angioplasty: a time related phenomenon. A qukn' tatite angfiraph^ 

study in 342 consecutive patients at 1 . 2. 3. and 4 months," Circulation 1988- 7-361-71 a"9'°9raphic 

in preferred embodiments where the patient to be treated in accordance with the present invention is 
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normotensive, the angiotensin converting enzyme iniiibitor, where ennployed. will preferably be administered 
in amounts below that required to cause hemodynamic effects, that is below that required to cause a 
reduction in blood pressure. 

The combination of the pravastatin and ACE inhibitor will be employed in a weight ratio to each other of 
within the range of from about 0.001:1 to about 1000:1 and preferably from about 0.05:1 to about 100:1. 

The angiotensin converting enzyme inhibitor which may be employed herein preferably includes those 
containing a mercapto (-S-) moiety such as substituted proline derivatives, such as any of those disclosed 
in U. S. Patent No. 4,046,889 to Ondetti et aJ mentioned above, with captopril. that is, 1-[{2S)-3-mercapto-2- 
methylpropionyl]-L-prolIne, being prefen-ed. and mercaptoacyl derivatives of substituted prolines such as 
any of those disclosed in U. S. Patent No. 4.316,906 with zofenopril being prefen-ed. 

Other examples of mercapto containing ACE inhibitors that may be employed herein include rentiapril 
(fentiapril, Santen) disclosed in Clin. Exp. Pharmacol. Physiol. 10:131 (1983): as well as pivopril, that is 




Other examples of angiotensin converting enzyme inhibitors which may be employed herein include 
any of those disclosed in U.S. patent No. 4,374.829 mentioned above, with N-(1-ethoxycarbonyl-3- 
phenylpropyl)-L-alanyl-L-proline. that is. enaiapril. being preferred, any of the phosphonate substituted 
amino or imino acids or salts disclosed in U. S. Patent No. 4.452,790 with (S)-1-[6-amino-2-[[hydroxy-(4- 
phenylbutyl)-phosphinyl]oxy]-1-oxohexyl]-L-proline (SO 29.852 or ceranapril) being preferred, phosphinylal- 
kanoyl prolines disclosed in U. S. Patent No. 4.168.267 mentioned above with fosinopril being preferred, 
any of the phosphinylalkanoyi substituted prolines disclosed in U. S. Patent No. 4.337,201, and the 
phosphonamidates disclosed in U. S. Patent No. 4,432,971 discussed above. 

Other examples of ACE inhibitors that may be employed herein include Beecham's BRL 36,378 as 
disclosed in European patent Nos. 80822 and 60668; Chugai's IVIC-838 disclosed in CA. 102:725a8v and 
Jap. J. Pharmacol. 40:373 (1986); Ciba-Geigy's COS 14824 (3-([1 -ethoxycarbonyl-3-phenyl-(1 S)-propyl]- 
amino)-2,3,4.5-tetrahydro-2-oxo-1-(3S)-benzazepine-1 acetic acid HCI) disclosed in U.K. Patent No. 2103614 
and CQS 1 6,61 7 (3(S)-[[(1 S)-5-amino-1 -carboxypentyl]amino]-2.3,4,5-tetrahydro-2-oxo-1 H-1 -benzazepine-1 - 
ethanoic acid) disclosed in U. S. Patent No. 4,473.575; cetapril (alacepril, Dainippon) disclosed in Eur 
Therap. Res. 39:671 (1986); 40:543 (1986); ramipril (Hoechst) disclosed in Eur. Patent No. 79-022 and Curr. 
Ther. Res. 40:74 (1986); Ru 44570 (Hoechst) disclosed in Arzneimittelforschung 35:1254 (1985), cilazapril 
(Hoffman-LaRoche) disclosed in J. Cardiovasc. Phamiacol. 9:39 (1987); Ro 31-2201 (Hoffman-LaRoche) 
disclosed in FEBS Lett. 165:201 (1984); lisinopril (Merck) disclosed in Curr. Therap. Res. 37:342 (1985) and 
Eur. patent appl. No. 12-401, indalapril (delapril) disclosed in U. S. Patent No. 4,385,051; indolapril 
(Schering) disclosed in J. Cardiovasc. Phanmacol. 5:643. 655 (1983); spirapril (Schering) disclosed in Acta 
Phamiacol. Toxicol. 59 (Supp. 5):173 (1986); perindopril (Servier) disclosed in Eur. J. Clin. Pharmacol. 
31:519 (1987); quinapril (Warner-Lambert) disclosed in U. S. Patent No. 4,344.949 and CI 925 (Warner- 
Lambert) ([3S-[2[R(*)R(*)]]3R(*)]-2-[2-[[1 -(ethoxycarbonyl)-3-phenylpropy l]amino[-1 -oxopropylM .2.3,4- 
tetrahydro-6,7-dimethoxy.3-isoquinoline-carboxylic acid HCI) disclosed in Pharmacologist 26:243, 266 
(1984), WY-44221 (Wyetti) disclosed in J. Med. Chem. 26:394 (1983). 

Preferred are those ACE inhibitors which are proline or substituted proline derivatives and most 
preferred are such ACE inhibitors which include a mercapto group. 

The above-mentioned U.S. patents are incorporated herein by reference. 

In carrying out Hie method of the present invention, pravastatin alone or in combination with an ACE 
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inhibitor is administered to mammalian species, such as dogs, cats, humans, etc., prior to durinq and'or 
such as rrbSrcaoTur";'" '"^^ '"^^^^^^^^^^^ ^ conventional s'^r^; dosage fon^ 

rin«Ilr^' administration, a satisfactory result may be obtained employing the pravastatin in 

:£Hi»F---~— ^^^^^ 

nn.^^^'""'^!!^ *?' »» substances. In ttie amounts dsscribad abo™ are com- 

. ~9r~r=— ^^^^ 
rnrr,r:'o^xi?str'ri^r^~^^^^ 

salts such a alLrliranfr^ described above form commonly known, pharmaceutically a'cceptable 
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The formulations as described above will be administered for a prolonged period, that is. for 4 weeks to 
6 months or longer, beginning at the time of the angioplasty procedure. Sustained release forms of such 
formulations which nnay provide such amounts biweekly, weekly, monthly and the like may also be 
employed. A dosing period of at least one to two weeks are required to achieve minimal benefit 

The following Examples represent prefen-ed embodiments of the present invention 



desc^beTbelow" °^ ''^^'"9 following composition was prepared as 



Ingredient Parts by Weight 

Pravastatin 7 

Lactose gy 

Microcrystalline cellulose 20 

Croscannellose sodium 2 

Magnesitim stearate 1 

Magnesium oxide 3 

Pravastatin, magnesium oxide and a fraction {30%) of the lactose were mixed together for 2 to 10 
minutes employing a suitable mixer. TTie resulting mixture was passed through a #12 to #40 mesh size 
screen. Microcrystalline cellulose, croscarmellose sodium and the remaining lactose were added and the 
mixture was mixed for 2 to 10 minutes. Thereafter, magnesium stearate was added and mixing was 
continued for 1 to 3 minutes. ^ 

The resulting homogeneous mixture was then compressed into tablets each containing 5 mg 10 mg 20 
mg or 40 mg pravastatin which may be used in preventing restenosis following angioplasty. 



Pravastatin tablets are prepared employing conventional pharmaceutical techniques containing 20 mg 
pravastatin and inert ingredients employed in lovastafn tablets, namely cellulose, color, lactose, magnesium 
stearate and starch and butylated hydroxyanisole as a preservative as described in the 1990 PDR 

The pravastatin tablets may be employed to prevent restenosis following angioplasty in accordance with 
the present Invention. 



Example 3 



A pravastatin tablet formulation is prepared as described in Example 1 . 
^^^A captopril formulation suitable for oral administration together with pravastatin is prepared as described 

1000 tablets each containin 
from the following ingredients. 



below. 

1000 tablets each containing 100 mg of 1-[(2S)-3-mercapto-2-methylpropionyl>L-proline were produced 
i following ingredients. 
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1- [ ( 2S ) -3 -Mercapto-2-inethylpropionyl ] - 

L-proline (captopril) 7 g 

5 Corn starch 

50 g 

Gelatin 

7.5 g 

Avicel (microcrystalline cellulose) 25 g 

Magnesium stearate 2 5 g 

The captopril and com starch are admixed with an aqueous solution of the gelatin. The mixture is dri^rt 
and ground to a ftne powder. The Avicel and then the magnesium stearate are admixed vWth TlT^^J^liano^ 
rs Th.s IS then compressed in a tablet to form 1000 tablets each containing 7 mg of active Zedient 

the licEf Of "r''*' '"^^ administered as a cLbSl in SSrLce with 

the teach.ngs of the present invention to prevent restenosis following angioplasty In addJon Z 
pravastatin and captopril tablets may be ground up into powders and used togetheNn a singte S^e 
Examples 4 

Pravastatin tablets are prepared as described in Example 2 

The pravastatin tablets may be employed in combination with enalapril tablets containinq 7 ma enalaoril 
and inactive ingredients as described in the 1990 PDR. in separate or combined tios^s foLTVnr^J^, 
restenosis following angioplasty in accordance with the present inventton ^ 



^" redtcl'tS'Kf ^°;«^^P7P«^a«o" of a pharmaceutical composition suitable for preventing or 
reducing the nsk of restenosis following angioplasty. cvc"un9 or 

^" I^^fHof.t^'"!" [".SiT ^ '^'^ pravastatin is administered in single or divided doses of 

from about 1 to about 2000 mg/one to four times daily. uiviaea aoses ot 

^ I^IT ^aT^"^ '"on^'^"" ^ P'-avastatin is administered in single or divided doses of 

from about 4 to about 200 mg/one to four times daily. uivioea coses or 

4. The use as defined in Claim 1 wherein the pravastatin is administered prior to angioplasty. 

5. The use as defined in Claim 1 wherein the pravastatin is administered during angioplasty. 

6. The use as defined in Claim 1 wherein the pravastatin is administered after angioplasty. 

7. The use as defined in Claim 1 wherein pravastatin is administered in combination with an ACE inhibitor. 

STolinrdeXatit^"'' ^ ^^V-^ '"^'b'tor is a substituted 

9. The use as defined in Claim 7 wherein said angiotensin converting enzyme inhibitor includes a 
mercapto moiety and is a substituted proline derivative. includes a 

JToline denvativr^* ^ ^""^'^^ « ^"'^^"^"t^d 

I^fLrn?/' ^'^!'" ^ ^^'^ angiotensin converting enzyme inhibitor is captopril 

zofenopnl. enalapnl, cemapril. fosinopril, lisinoprii or fentiapril. capropm, 

12. The use as defined in Claim 7 wherein the angiotensin converting enzyme inhibitor is a phosphonate 
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substituted amino or imino acid or salt thereof, a proline derivative, a substituted proline derivative, a 
mercaptoacyl derivative of a substituted proline, a carboxyaikyi dipeptide derivative, a phosphinyl'al- 
kanoyi proline derivative or a pliosphonamidate derivative. 

13. Tlie use as defined in Claim 12 wherein said angiotensin converting enzyme inhibitor is a carboxyaikyi 
dipeptide derivative. 

14. The use as defined in Claim 7 wherein said angiotensin converting enzyme inhibitor is a phosphinylal- 
kanoyl proline derivative, a phosphoramidate derivative, or a phosphonate substituted amino or Imino 
acid or salt thereof. 

15. The us© as defined in Claim 7 wherein the pravastatin is present in a weight ratio to said ACE inhibitor 
of the of within the range of from about 0.001:1 to about 1000:1. 

16. The use defined in Claim 7 wherein said angiotensin converting enzyme inhibitor is administered in 
single or divided doses of from about 0.1 to about 500 mg/one to four times daily. 

17. The use as defined in Claim 7 wherein the ACE inhibitor is captopril, fosinopril or ceranapril. 
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© Use of pravastatin for preventing onset of restenosis after angioplasty. 



@ Administration of pravastatin alone or in com- 
bination with an ACE inhibitor such as captopril or 
ceranapril, prior to, during and/or after angioplasty 
prevents or reduces the risk of restenosis following 
angioplasty. 
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